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INTRODUCTION

Agriculture is very critical sector of the Indian economy

and constitutes largest share of country’s national income

though the share has declined from 55% in early 1950s to

14.5% of gross domestic product (GDP) at 2004-2005

prices in 2010-2011. Unfortunately the trend so far has

been disappointing, after recording unprecedented growth

of 4.7% a year during the period of Eighth Five Year Plan

(1992-97), growth in the agriculture and allied sectors
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ABSTRACT

The Eastern region of India possesses a distinct identity, not only because of its geography, history and culture but also

because of the great diversity in its natural ecosystems. This region has the highest poverty and high population density.

The complex ecological situation of rain- fed eco-system is one of prime reasons for low productivity. The eastern region

has a rich resource base for intensive and diversified agriculture. Employment in agricultural sector is limited and a large

proportion of the population still remains below the poverty line and suffers from malnutrition. Agricultural diversification

is an important instrument for employment generation, income enhancement, poverty reduction and economic growth.

The share of horticultural crops (particularly vegetable crops) is higher in the eastern states as compared to national level,

except Chhattisgarh. In this region, maximum diversification of crop was towards oilseeds, jute and sugarcane. The

speed of agricultural diversification has not been found as fast as that of demand for high-value food commodities. Since

horticulture provides higher return per unit of land and generates higher employment, development of horticulture also

helps in alleviating the economic conditions of people below the poverty line whose number is large in the Eastern region.

The productivity of many of the horticultural crops in this region is below the National level. The degrading eco-systems,

poor natural resource management, poor soil and water management, high level of post harvest losses, pollinator declines

and inadequate marketing and credit facilities etc. are responsible for the low productivity. Soil salinity/acidity, lowest per

capita income, ever-increasing human population and poor infrastructure facilities for storage, processing and marketing

etc., are some other factors responsible for poor agricultural growth to a great extent. Eastern region characterized as

‘low-yielding and slow-growth’ but having high potential areas needs introduction of improved technologies or diversification

towards such commodities as could tap the potential of available resources such as labour and water. This weakness of

the region can be converted into opportunity, and productivity and production levels can be increased significantly to

enhance the total production at national level to meet the ever-growing demand for horticulture produce. The geographical-

agro-socio-ecological and economical aspects and constraints analysis along with prospects with respect to increase

income and employment generation through high value agricultural crops diversification in the eastern India have been

reviewed in the present paper.

Mg{yqtfu< Diversification, High value agricultural crops, Cropping pattern, Nutritional and livelihood security, Income

and employment generation.

decelerated to 2.1% during the Ninth Five Year Plan (1997-

2002). It further dipped to 1% during the Tenth Five Year

Plan (2002-2007), against targeted growth of 4% per

annum (Saxena, 2011). The Eleventh Plan had sought to

reverse the deceleration of agricultural growth. It has had

some success in that food grain production and touched a

new peak of 259.24 million tonnes in 2011-2012 and 255.37

million tonnes in 2012-2013. Agricultural GDP growth has

accelerated to an average 3.9% growth during 2005-2006
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to 2010-2011. Its contribution to the overall Gross Domestic

Product (GDP) of the country has fallen from about 30%

in 1990-1991 to less than 15% in 2011-2012 (DAC, 2012).

Further, it may be noted that in the last two Five Year Plans,

it is clearly mentioned that for the economy to grow at 9%,

it is important that agriculture should grow at least by 4%

per annum. At national level, the most important aspect

pertaining to our agriculture is high human resource relying

on the primary sector, which has long been stated to be an

inefficient indicator and the situation is much more worst

in eastern region. It is quite obvious that at national level

the majority of population (55%) depend on just 14.5% of

the national income (agriculture sector), while the ‘high

income share’ (85.5%) is enjoyed by the rest of the

population (approximately 45%). On the one hand we have

fluctuating agricultural growth and on the other we have

distress in farm sector (Chengappa, 2013). The land

distribution is highly skewed and uneven. From small

holding it is not possible to sustain with single crop

production enterprise and hence the small farmers have to

integrate various other enterprises to generate additional

employment opportunities and income from declining per

capita availability of land. India will continue to be a small

farm dominated agricultural economy and therefore, it is

of utmost importance to plan for viability and sustainability

of small farms through diversification. Agricultural

diversification is an important instrument for employment

generation, income enhancement, poverty reduction and

economic growth. Horticulture was identified by the

Government of India in the mid 1980s as a promising

emerging sector for agricultural diversification to enhance

profitability through efficient land use, optimum utilization

of natural resources and creating employment for rural

masses (ICAR, 2005). Horticulture is the key driver for

higher value addition and where output must grow at about

6% per annum for overall agricultural crop growth to reach

the targeted 4% (Planning Commission, 2007). Horticultural

crops showed trend growth rate close to 6%, which helped

agriculture sector to attain growth rate of 3.9% during the

XIth plan. The horticultural crops form a significant part of

total agricultural produce in the country comprising of fruits

and nuts, vegetables, root and tuber crops, flowers,

ornamental plans, medicinal and aromatic plants, spices,

condiments, plantation crops and mushrooms and

contribute for 30.4% of agricultural GDP (Ganeshamurthy

and Satisha, 2012). Geographical-agro-socio-ecological-

economical aspects of crop productivity and cropping

pattern in eastern India, status of diversification, constraints

analysis and prospects of horticultural crops diversification

have been reviewed in the first paper and to continue with

the strategies to overcome the constraints, employment

generation, income enhancing as well as poverty reduction

including nutritional security aspects through high value

agriculture (HVA) diversification have been discussed in

second one.

Ewttgpv"Uvcvwu"cpf"Hwvwtg"Uegpctkq"qh"Jqtvkewnvwtg

kp"Kpfkc

Fruit production has registered several fold increase since

1950-1951, with high rate of growth in late nineties of the

previous century and in the first decade of the new

millennium. There is continuous increase in the production

of horticultural (High Value Agricultural, HVA) crops during

Xth and XIth plan as compared to several decades in past.

Under HVA crops, the productivity has been increased from

8.8 t/ha (2001-2002) to 11.07 t/ha (2011-2012) while the

production has increased from 145.8 million tonnes (2001-

2002) to 257.28 million tonnes (2011-2012). The area also

increased from 16.6 million ha (2001-2002) to 23.241

million ha during the same period. With this surprised

growth during this period the growth in area, production

and productivity reported to be 34%, 70% and 26%,

respectively. With these growth trends, it is expected that

horticultural crops would play an important role in the overall

agricultural development for the time to come. Fruits and

vegetable jointly contribute approximately 92% of total

horticultural production in India (DAC, 2012). The estimated

demands of fruits and vegetables by 2050 are 146 Mt and

199 Mt, respectively (Ghosh, 2012). According to the

Medical Council of India (MCI), New Delhi and National

Institute of Nutrition (NIN), Hyderabad, the minimum

requirement of fruits and vegetables per person/day is

estimated to be 92 grams and 300 grams, respectively. Based

upon national census 2011, the total requirement of fruits

and vegetables have been estimated to the tune of 40.64

million tonnes and 132.52 million tonnes, respectively, while

77.52 million tonnes fruits and 149.61 million tonnes

vegetables produced in India during 2011-2012 signifying

the fact that India has achieved self sufficiency with regard

to minimum nutritional requirement based on fruits and

vegetables (DAC, 2012). In India, the annual growth rate

in domestic demands for fruits and vegetables is estimated

at 3.34% and 3.03% respectively. If only tropical and

subtropical fruits are only taken into account, India is the

largest producer, surpassing China, but the later stand first

in the total fruit production. The productivity of fruits in

India reported to be higher (11.7 t/ha) as compared to China

(10.7 t/ha) in 2010-2011 and marginally higher than the

world average of 10.9 t/ha (NHB, 2011). Due to National

Horticulture Mission, the production of fruits and vegetables

has now reached the level of 237.21 million tonnes (2012-

2013). The dark spots relate to regional difference in

production and in the mismatch between production and

post harvest management procedures (Swaminathan,
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2012).India has several advantages over China and other

countries, and the home of a wide variety of horticultural

crops and holds a unique position. In vegetables production,

India is next after the China. Among all the five decades in

post independence India, highest growth rate is realized

during the decade of 1990s. Main factor underlying high

growth during the last decade is diversification towards

horticultural crops. India’s contribution is about 12.5% and

14% to the total world fruit and vegetable production,

respectively. The share of area under horticultural

production has increased in all the regions, but was the

strongest in China, where nearly 20% of arable land is

currently under fruit and vegetable production, while the

area under horticultural crops increased from 12.8 million

ha (1991-1992) to 21.8 million ha in 2010-2011. India

produces approximately 15% of the world’s vegetables from

2.6% of the total land of the country under vegetables.

Although, in India the productivity of vegetables increased

significantly from 10.5 t/ha (1991-1992) to 17.59 t/ha (2012-

2013) but still is quite low as compared to China whose

vegetable productivity is reported to be 22.5 t/ha and even

it is marginally lower than the world average of 18.8 t/ha.

India is the largest producer of ginger and okra amongst

vegetables and ranks second in production of potatoes,

tomatoes, onions, cauliflowers, brinjals, cabbages, etc.

Amongst fruits, the country ranks first in global production

of bananas (31.24%), papayas (42.11%), mangoes

(42.24%), lemons and limes (21.77%). The vast production

base offers India tremendous opportunities for export.

During 2011-2012, India exported fruits and vegetables

worth Rs. 48,01, 29 millions (1US $ = 62.00 INR,

approximately). Mangoes, walnuts, grapes, bananas,

pomegranates account for larger portion of fruits exported

from the country while onions, Okra, bitter gourd, green

chilles, mushrooms and potatoes contribute largely to the

vegetable export basket. The major destinations for Indian

fruits and vegetables are Bangladesh, UAE, Pakistan,

Malaysia, Sri Lanka, UK, Saudi Arabia and Nepal (APEDA,

2012). The export sector for fruits and vegetables is looking

brighter especially during the last decade. Between 1993-

1994 and 2004-2005, the export of fresh fruits and

vegetables has registered a significant compound growth

rate (CGR) of around 13.98% in value and 9.94% in

quantity. Export of vegetables is growing at 8.59% in

quantity and 14.14% in value. It also provides 37% of the

total exports of agricultural commodities. It is being planned

to increase the horticultural production to 350 million tonnes

in the near future (Gajanana and Hegde, 2009).

After area expansion effect of 1950s, non-horticultural

crops never showed growth rate exceeding 3.5%. In

contrast to this, horticultural crops, livestock and fishery

have shown the potential to grow at the rate of 4-5% for a

long time. This is due to large difference in productivity

per unit of land a 1% shift in area from non-horticultural

crops to horticultural crops raises overall output of crop

sector by 4%. To achieve growth rate of 4% in agriculture

India needs to follow diversification of its agriculture

extensively. Output per ha of land from fruits and vegetables

is reported to be Rs. 135,000 against that of Rs. 18,000 in

the case of fine cereals (FAO-India, 2009).

Igqitcrjkecn/citq/uqekq/geqnqikecn"cpf"Geqpqokecn

Curgevu" kp" Gcuvgtp" Kpfkc

The eastern region comprising of plains of Assam, Bihar,

Chhattisgarh, eastern UP, Jharkhand, Odisha and West

Bengal is inhabited by about 33.64% of the country’s

population, and occupies about 22.5% of the country’s

geographical area. The region has 1.62 times higher

population density than the national average (618 persons/

sq.km against 382 persons/sq km at National level: 2011

census). The eastern region (composed of Assam, lower

and middle Gangetic plains of eastern Uttar Pradesh; West

Bengal, Bihar, and eastern plateau and hills Orissa,

Jharkhand, and Chhattisgarh), which lags behind in yield

indicators, is mostly rain-fed, but has abundant water and

natural resources and presently, the resources of this region

are neglected or underused with poor access to markets,

technology, and basic infrastructure (Planning Commission,

2008).

The Gangetic plains of Eastern U.P., Bihar, West Bengal

and the Brahamputra and Barak Vallies of Assam perennially

experience the hazard of water logging and flooding

(Planning Commission, 2001). Out of 44 (1965-2009) years,

in the Eastern India, Odisha witnessed droughts in 19 years,

floods for 17 years and cyclones for 7 years (Drought

management strategies, 2009). The Eastern region of India

possesses a distinct identity, not only because of its

geography, history and culture but also because of the great

diversity in its natural ecosystems. The region has about

7.5 million ha area under acidic soils. Likewise, sodic soils

occupy an area of 3.81 million ha. The eastern region has a

rich resource base for intensive and diversified agriculture.

Average size of farm holding ranges from 0.7 to 1.6 ha,

while for small and marginal farmers, it ranges from 0.3 to

0.5 ha (RCER, 2011). In the Eastern states more than 30%

of the total geographical area suffers from one or the other

degradation problems, the soil erosion being predominant

one in the states of Odisha, Chattisgarh and Jharkhand.

Soil acidity problems occur in as much as 15% of the

geographical area. The acid soils are found in the eastern

India and the coastal plains under varying agro-climatic

situations. In the eastern region about 12 million ha of

cultivated lands with pH value less than 5.5 are critically

degraded with very poor physical, chemical and biological
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characteristics. Rainfall in red-soil areas ranges from 750

to 2000 mm per annum. The highly leached soils are,

generally, poor in fertility and water holding capacity

(Sharma and Sarkar, 2005). Coastal soil salinity is a major

problem in the states of West Bengal and Odisha (Joshi,

2008). Water logging leads to salinity while water logging

and salinity may be treated as twin problems.

The Geographical, socio-economical (poverty status) and

agricultural profile of eastern states is indicated in Vcdng"3.

With respect to agriculture, although the cropping intensity

is higher/at par in all states of eastern region except

Jharkhand and Chhattisgarh but the productivity is low due

to various reasons and poor irrigation coverage being the

important one, which in turn is higher in Bihar, eastern UP

and West .Bengal, while it is low in Assam, Chhattisgarh,

Jharkhand and Odisha as compared to national average.

Out of total geographical area of 71.84 million ha, the net

sown area is 31.40 million ha in eastern region. The complex

ecological situation of rain-fed eco-system is one of prime

reasons for low productivity.

Eastern India has the highest poverty and high population

density requiring investment to enhance income. It has

many constraints and opportunities. West Bengal

government survey also reported that 15% of families were

facing difficulties in arranging two square meals a day year

round. Poverty is concentrated in the poorer states, and in

terms of absolute numbers, Uttar Pradesh, Bihar and

Jharkhand account for around 27% of the country’s

population but were home to 30% of India’s poor in 1973-

74, which has increased to over 41% by 2005 (Himanshu,

2007). A more important aspect of rain-fed agriculture is

that incidence of poverty is more concentrated in these

regions. The low investment capacity of farmers together

with high risk involved makes them reluctant to invest in

productivity improving technologies (Rao and

Venkateswarlu, 2012). According to Multidimensional

Poverty Index (MPI), about 645 million people (55%) in

India are poor. Unfortunately 6 out of 8 Indian States (Bihar,

Chhattisgarh, Jharkhand, Madhya Pradesh, Odisha,

Rajasthan, Uttar Pradesh and West Bengal) have 421 million

MPI poor belong to eastern India. The MPI reveals a vivid

spectrum of challenges facing the poorest households. MPI

considers 10 sharp indicators, namely Education (child

enrolment and years of schooling); Health (child mortality

and nutrition) and Standard of living (electricity, drinking

water, sanitation, cooking fuel, flooring and assets) (Patel,

2011). Employment in agricultural sector is limited and a

large proportion of the population still remains below the

poverty line and suffers from malnutrition. On the basis of

socio-economic conditions, the Planning Commission has

identified 150 disadvantageous districts in the country and

highest numbers of backward districts are confined to

eastern region (69 nos.) with highest in Odisha (18 nos.)

and lowest in eastern U.P. and Assam (3 districts in each

state), respectively (RCER, 2011). In sum, eastern India is

highly complex, diverse, ecologically fragile, ethnically and

socio-culturally unique. Nonetheless, farm households in

unfavorable areas like eastern parts of the country benefited

indirectly from the green revolution through labour market

and non-farm income channels (David and Otsuka, 1994;

Deaton, 2001)." An estimated 300,000 labourers migrate

from drought prone Bolangir District in Western Odisha

every year (Deshingkar, 2003). In Jharkhand, short-term

migration was higher among poorer groups, involving over

80% of the landless and 88% of illiterate people and

migration among SCs and STs was nearly twice that of

upper castes (Dayal and Karan, 2003). A recent trend is the

large scale migration of tribal girls for domestic work to

the capital city of Delhi from the eastern tribal belt of

Jharkhand and West Bengal (Deshingkar, 2006)."Moreover,

Table 1: Geographical, socio-economical and agricultural profile of eastern states

States Geographical Degraded Degraded Total Density Rural BPL Net sown Cropping Irrigation

area (m ha) land (m ha) land (%) population (no/sq km) population (%) (%) area (m ha) intensity (%) (%)

Assam 7.844 4.64 59 31.2 397 87.28 15.0 2.753 139 14.4

Bihar 9.416 1.65 18 103.8 1102 89.53 32.5 5.665 139 61.1

Chhattisgarh 13.519 4.95 37 25.5 189 79.92 32.0 4.727 121 28.2

Jharkhand 7.972 4.29 54 32.9 414 77.75 34.8 1.536 116 12.0

Odisha 15.571 5.03 32 419 269 85.03 39.9 5.624 160 37.0

Eastern UP 8.875 5.59 63 79.74 929 79.22 25.5 5.296 184 76.24

W. Bengal 8.644 2.24 25 91.3 1029 72.03 20.6 5.485 150 57.0

Regional 71.84 - - 405.94 618 81.54 28.61 31.086 150 -

average/total (21.85%) (33.54%) (42.27%)

India 328.726 154.55 47 1210.2 382 72.18 27.5 140.861 139 44.0

Source: (i) Adapted and modified from Bhatt et al. (2011) (ii) Agricultural Statistics at a Glance 2012.
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the situation in the eastern India is more dangerous due to

naxals problems which affect the regions peace, prosperity

production and productivity.

There are now nearly 9 million fewer farmers than there

were in 2001, the first time in four decades that the absolute

number of cultivators has fallen while the proportion of

cultivators to the total workforce has been falling steadily,

this is the first time since 1971 that the number of cultivators

has fallen in absolute terms. As in previous decades, the

proportion of agricultural labour has increased, and the rise

in agricultural labour could be explained by the falling size

of land holdings over time. Between cultivators and

agricultural labour, there are now 263 million people working

in agriculture, over half of all workers. Even as there has

been a 3.6%age point decline in the proportion of people

working in agriculture over the last decade, their absolute

number has increased from 234 million a decade ago

(Shrinivasan, 2013). Nevertheless, there is a sea change in

the work profile of tribals in India and between 2001 to

2011, 56 lakhs tribal farmers left agriculture and worked

as agricultural labour. During the same period the %age of

tribal agricultural labour has increased from 31% to 39%

in Jharkhand, from 33% to 45% in Chhattisgarh, from 46%

to 52% in Odisha as compared to marginal increase from

27% to 30% at national level (Anon, 2013). The most

disturbing part of India’s growth story is that it has widened

regional imbalances, especially between farm and off-farm

sector, which could cause serious social and political

problems (Chengappa, 2013).

Etqrrkpi"Rcvvgtp"cpf"Etqr"Rtqfwevkxkv{"kp"Gcuvgtp

Tgikqp

There are about 12 complex and diverse topographies with

locally differentiated cropping systems and resources in

the Eastern India. The region has overall very high ecological

potential of high productivity. The eastern states are broadly

similar in agro-climatic conditions, with a generally humid

climate, normal rainfall over 1200 mm per year and the

amount of irrigated area as % age of gross cropped area

ranging between 28% in Odisha to 48% in Bihar. Rain-fed

agriculture, often referred to as dry-land agriculture, is

practiced in areas that are relatively warmer-arid, semi-

arid and dry-sub-humid-regions of the country. In these

regions, the annual precipitation falls short of the potential

evapo-transpiration demands. Soils in the regions dominated

by rain-fed agriculture are highly degraded, low in fertility

and are too shallow to hold moisture for long the degraded

soils and the short monsoon season (June to September)

limit the crop growing period to about 120 days in most of

the rain-fed agriculture regions (Rao and Venkateswarlu,

2012). The eastern region is most backward in terms of

agricultural development. Sluggish growth of the agriculture

sector in the Eastern region is mainly due to low irrigation

coverage, erratic climate with deviations in rainfall of 20%

or more every third year and most strikingly, a very high

degree of dependence on a single crop i.e. rice (Planning

Commission, 2001). Most of the soils of Chhotanagpur

(Jharkhand), other uplands and hills of Eastern India are

acidic in nature. Soil acidity does not create any problem

for the growth and productivity of rice due to water

stagnation during growth and nature of the crop. Since

rice is being cultivated predominantly as mono crop,

neutralization of acidity by liming was not a priority in the

past. However, advocacy of growing vegetables, oil seeds

and pulses into rice fallow land would certainly require

management of acidity to raise productivity and profitability.

In terms of national crop distributions, 15.3% of farm

households grow vegetables and 4.6% grow fruits. Nearly

16% of households with less than 2 ha grow vegetables.

The corresponding figures for medium and large farm

households are 14.8 and 10.4%, respectively (Birthal et

al., 2007). The proportion of households growing fruits is

also higher among smallholders. Most vegetables have a

short production cycle, generate quick returns, require less

capital and are relatively labour-intensive, making them ideal

for the cropping schemes of smallholders. Presently UP

ranks first in the total production of vegetables. West Bengal,

Bihar and Odisha and Jharkhand in eastern India are the

other leading vegetable producing states in the country.

NCF had described Eastern India as the “sleeping giant” of

Indian agriculture (Swaminathan, 2012).

Jqtvkewnvwtcn"Uegpctkq"qh" vjg"Gcuvgtp"Tgikqp

Horticultural scenario of the eastern region is undergoing a

sea change in recent years. Fruits and vegetable crops cover

more than 70% of the total area under horticulture. The

area under fruit trees is 1.20 million ha with average

productivity of 10.37 t/ha compared to national average of

11.22 t/ha. The last decade has witnessed about 31%

increase in the total fruit production due to mainly 27%

increase in area under fruit cultivation. However, the

productivity did not increase because a large proportion of

plateau region has low fertile soils with poor water holding

capacity and moisture stress particularly during lean period.

Per capita availability of fruits in the eastern region is about

68.1 g/day, which is much below than the dietary

requirement. Considering a decadal population growth rate

of 22%, the annual requirement of fruits by 2030 will amount

to 26.8 million tonnes. The area under vegetable production

is 3.98 million ha with average productivity of 15.61 t/ha

compared to national average of 17.3 t/ha. The vegetable

productivity increased by 37% during the last decade.

Almost, 24% covered area under fruits and vegetables of

the country have spread in eastern region. Horticultural
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crops grown in the eastern region include mango, banana,

pineapple, guava, litchi among fruits, potato, onion, tomato,

cauliflower among vegetables, chrysanthemum, rose,

orchids etc. in flowers, ginger, turmeric, large cardamom,

coriander, cumin among spices and coconut, areca nut and

tea among plantation crops. The annual requirement of

vegetables by 2030 will amount to 66.9 million tonnes (RCER,

2011).

Etqru" Fkxgtukhkecvkqp

Diversification not only offers opportunities for raising farm

incomes significantly, but also likely to put less pressure

on natural resources (Bhalla and Singh, 2009). Oilseeds

are more diversified with an enhanced balance in their area

composition during the post-Green Revolution period.

Cereals trend towards specialization with an increasing

imbalance in their area composition while pulses trendto

diversify with a decreasing one (Hazra, 2001). The major

constraints reported by small and marginal farmers for crop

diversification towards high value crops are lack of proper

irrigation facilities, lack of knowledge and information, and

non-availability of timely credit. The Consultative Group

on International Agricultural Research (CGIAR) has

expressed more interest in horticulture (fruits and

vegetables), and research on high value crops has been

identified as a system priority (CGIAR, 2004). Joshi et al.

(2003) defined that the diversification as an adjustment of

farm enterprise patterns to increase farm incomes, or to

reduce income vulnerability and accordingly, diversification

here means (i) a larger mix of diverse and complementary

activities within agriculture; (ii) a movement of resources

from low value agriculture to high value agriculture; and

(iii) a shift of resources from farm to non-farm activities.

Such changes to traditional forms of agriculture can be

pathways out of poverty, because they contribute to

increasing rural incomes and employment opportunities.

In agricultural sector, high-value segment is expected to

contribute more to the well-being of the smallholders, as it

requires more labour and generate higher returns than cereals

(Joshi et al., 2006). With the ever-increasing pressure on

smallholders to produce more and more from their limited

land resources, the sub-marginal and marginal farmers can

hardly afford to remain “subsistence” farmers. Marginal

farmers (<1 ha) rely mainly on wages to supplement their

income. Small farmers also make a larger contribution to

the production of high-value crops: they contribute to as

much 70 % of the total production of vegetables, 55% of

fruits, and 49% of spices, as compared to their share of

44% in total land area. Their share in cereal production is

also significant: 62% in rice, 54% in coarse cereals, 52%

in wheat, and 69% in milk production. These figures indicate

that small farmers, despite being more diversified towards

high-value commodities, are also the custodians of India’s

food security (Das Gupta and Ferroni, 2013). The rising

incomes, growing urbanization and unfolding globalization

are throwing enormous opportunities in agriculture sector.

It has been observed that the years in which the share of

non-agricultural employment increases, poverty declines,

and the converse is also true. Thus, to fight rural poverty it

is essential to promote effective rural employment, on-farm,

off-farm and both, for securing economically adequate

livelihood for small landholders and landless agricultural

labourers in order to reduce migration of the rural poor to

urban centres, thus preventing the urbanization of poverty

(Singh, 2001). Nevertheless, Warr (2003) stressed that

growth in the agricultural sector is more poverty-reducing

than growth in other economic sectors. The consumption

patterns have diversified towards high-value agricultural

commodities (HVA) such as fruits, vegetables, dairy,

poultry, fish, and processed food (Ravi and Roy, 2006).

There is an increase in the consumption of high value

commodities (HVCs) throughout the country between 1993-

2010. The NSSO data reveal that chicken consumption

increased by 400% followed by egg (108%), banana (57%),

vegetable (45%), apple (43%), mango (44%), fish (32%)

and milk (7%). During the same period consumption of all

cereals have reduced by 14% of which coarse cereals

consumption have plunged by 63% followed by rice (9%)

and wheat (0.7%) (Anon, 2011). This demand shift is

underpinned by sustained income growth and urbanization.

Moreover, globalization has created new opportunities for

the export of high-value products.

Eqpuvtckpvu" kp" Fkxgtukhkecvkqp

Birthal et al. (2007) found that small farms are significantly

constrained by the limited access to credit in the cultivation

of fruit crops. Even though small farmers allocate a higher

share of their areas to high-value crops, they also allocate a

larger proportion of their area to rice and wheat than do

medium and large farmers. This indicates that small farmers

do not risk their household food grain security when they

decide to reallocate land to high-value crops. The cultivation

of oilseeds and pulses is more prominent on large farms

because these are not as labour-intensive as high- value

crops and large farmers are relatively labour-constrained

(Das Gupta and Ferroni, 2013).

Uvcvwu"qh"Fkxgtukhkecvkqp"qh"JXC"Etqru"kp"Kpfkc"cpf

Gcuvgtp" Tgikqp

The eastern region of India is the most backward in terms

of per capita income, agricultural growth and infrastructure

development. The yield levels are low because of the

uncertain production environment and poor adoption of

improved varieties and technologies (Joshi, 2005). Overall,
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the region is food based concentrating largely on rice, with

little diversification. The humid atmosphere and high rainfall

make cultivation of rice more favourable in this region. In

the limited non- rice areas, however, there are high diversity.

It is an important vegetable growing area with about 44%

share in the total vegetable area in the country in TE 1998-

99 (Planning Commission, 2001; Joshi, 2005) and increased

up to 47% in 2011-12. The share of high-value agricultural

crops (fruits and vegetables) in the region has increased

significantly since 1990s while in the first decade of new

millennium the rate of increase is drastically high as

compared to India, and with respect to value of output (%)

it is lower in case of fruits since 2000s which is due to low

productivity of fruit crops as compared to national level

but in case of vegetable the value of output in eastern region

it is drastically high in the eastern region. With regard to

area coverage and value share from different regions of

the country is given Vcdng"4. It is clear that eastern region

share in terms of both area coverage and value of

commodities is relatively higher as compared to the national

level.

Diversification is emerging as an important source of growth

in the eastern region. Its share in growth has steadily

increased from one-third in the 1980s to 41% in the 2000s,

mainly because of increasing emphasis on vegetables and

fruits in the diversification process. Oilseeds and pulses

are the main losers in this process. There are two important

reasons for the higher share of horticultural crops in the

overall growth of this region: a favorable climate (high

rainfall and better seasonal distribution) conducive to the

cultivation of vegetables and fruits; and the availability of

sufficient human labour. Area expansion contributed 23%

to overall growth in the 1980s. In the 1990s, however, the

total cropped area has declined at an annual rate of 0.45%,

reducing growth by 18%. But, subsequently, its share in

overall growth has recovered (Das Gupta and Ferroni,

2013).

The state- wise share of different commodities is compared

with the national level and presented in Vcdng"5. The share

of total field crops in the eastern states ranged from 36.56

to 62.11% while at national level share is 50.25%. The

share is higher than the national average in Chhattisgarh.

The share of commodities like condiment and spices and

total fruit and vegetables is higher in the eastern states as

compared to national level, except Chhattisgarh. The good

sign is that in some states like Assam, Bihar and Odisha the

share of high value agricultural (horticultural) crops is higher

than all India average, while in Jharkhand the share of total

condiment and spices is virtually nil, similarly, Chhattisgarh

is lagging behind in share of HVA crops, if one compare

with national level. These crops are very important for food

and nutritional security in the poverty ridden areas of the

eastern region (Bhalla and Singh, 2009).

De and Chattopadhyay (2010) suggested that marginal and

small farmers play a positive role in crop diversification

and that has been supported by the growth of various

infrastructure networks during the period under

consideration. The crop diversification had reduced from

their 1999-2000 levels in the state of Bihar, Odisha and

Jharkhand, while it increased slightly in Uttar Pradesh and

a lot in West Bengal. Based upon the Simpson’s index of

crop diversification (SID), which showed diversification

away from food grains, it was reported that in Bihar it

increased since 1970-71 but after 2000-01 it showed a

decline. In Jharkhand it decreased. In Odisha it reduced

particularly after 1995-96. In Uttar Pradesh it increased

slightly, whereas in West Bengal crop diversification away

from food grains increased tremendously. In West Bengal,

Odisha and Jharkhand, maximum diversification of crop

was towards oilseeds. In Bihar and Uttar Pradesh, significant

crop diversification was towards plantation crops like jute

and sugarcane respectively (Haque et al., 2010).

CONSTRAINTS

A number of factors affecting the diversification process

in favour of HVA crops and knowledge and status of these

factors is of utmost importance in order to tackle them.

These factors are described in brief.

Table 2: Comparison of changes in the area and value of output (%) of different crops in eastern region (ER) and National level

Period Fruits Vegetables

Area VOP Area VOP

ER India ER India ER India ER India

TE 1982-83 1.7 1.3 7.6 8.8 5.7 2.0 26.8 11.0

TE 1992-93 2.0 1.6 8.3 9.0 7.3 2.5 24.9 10.5

TE 2002-03 2.5 2.1 10.3 12.7 9.0 3.3 29.5 12.7

TE 2007-08 2.7 2.7 11.3 13.7 10.3 3.8 33.3 13.3

Adapted from: Ministry of Agriculture, GOI (2010)
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30" Rtqfwevkqp" Eqpuvtckpvu

Till the ‘fifties, the Eastern Region was most prosperous

region in the country. The green revolution has not been

widely replicated in the Eastern region because of a variety

of constraints rooted to socio-economic features,

fragmented and smaller land holdings as well as institutional,

organizational, technological and developmental

inadequacies. Sluggish growth of the agriculture sector in

the Eastern region is mainly due to low irrigation coverage,

erratic climate with deviations in rainfall and most strikingly,

a very high degree of dependence on a single rice crop.

The diffusion and adoption of green revolution technologies

for rice and wheat has proceeded slowly in the eastern

India’s rice-growing region. The crop diversification within

food grain crops the trends are very disturbing in the eastern

region. The productivity of food and oilseed crops is lower

as compared to national level. Agricultural growth in the

Eastern states averaged just over 1% per annum in the last

two decades of the 20th century (Planning Commission,

2001). Ground water utilization in eastern region is very

meagre, particularly in Assam plains, Bihar, Chhattisgarh,

Odisha and Jharkhand. Appropriate technologies to

encourage use of ground water, in combination with other

practices will, however, increase cropping intensity and

lead to remarkable production gains. Further, water

productivity is very low (0.21-0.29 kg/m3) in most states

of eastern region (RCER, 2011). Ghosh (1999) enlisted a

number of production constraints for accelerated growth

of horticulture in India namely, (i) Vast majority of holdings

are small and un-irrigated (ii) Large tracts of low and

unproductive plantations needing replacement/rejuvenation

(iii) Low productivity of crops due to inferior genetic stocks

and poor management (iv) Inadequate supply of quality

planting materials of improved varieties (v) High incidence

of pests and diseases and (vi) Heavy post harvest losses

and low utilization in processing sector.

40"Cxckncdknkv{"qh"Rncpvkpi"Ocvgtkcnu

Quality planting material plays an important role in the

production of horticultural crops. At present 30-40%

demand for planting material is being met by the existing

infrastructure. Farmers do not have access to certified

disease free material as a result of which production;

productivity and quality of the produce suffers. With regard

to vegetables, the situation is comparatively better with the

private sector taking a major share of the production and

supply of seeds of hybrids/improved varieties, and

enforcement of the provision of Seed Act by the government

agencies. Horticultural crops are highly dynamic, especially

in the flowers, vegetables and fruits wherein consumer

preference determines the economics of the scale. Seeds

or plants are the carriers of genetic potential for improved

crop production. Most fruit trees are vulnerable to infection

of fungal, bacterial, viral and virus-like diseases, which are

perpetuated through planting material. Even in seed-

propagated fruit crops like papaya, hardly 10-15% of seed

demand is met with genuine sources. Under the National

Horticulture Mission, in order to achieve the goal of doubling

the horticultural production by the end of 11th Five-year

Plan, large area has to be brought under cultivation and it is

targeted at 30 million ha covering all types of high value

agricultural crops (Singh, 2010). Non-availability of healthy

superior clonal planting material of citrus is identified as

one of the main limiting factors in improving the productivity

and productive life of orchards and quality produce

(Shivankar, 2010). Presently, 70% requirement of seed is

met from the farmers’ own stock which goes for sowing

without seed treatment. On an average 80% of the seed

sown in the country is untreated, as against the 100% seed

treatment practice in developed countries (Joshi et al.,

2010). In India, most farmers use their seeds for at least

five years, amidst declining productivity every year (Malik,

2012). In the eastern region, to expand area under

Table 3: Percentage commodity share within state of eastern region and at national level

Commodities Assam Bihar Chhattisgarh Jharkhand Odisha W.B. Per cent commodity

share: All India

Total field crops 47.49 38.19 62.11 36.56 50.79 50.29 50.25

Total condiments and spices 8.73 0.11 0.58 0.00 2.87 2.69 2.69

Total fruits and vegetables 30.67 37.79 18.06 22.60 33.02 20.38 20.38

Total horticulture 39.39 37.90 18.64 22.60 35.89 23.06 23.06

All agriculture (crops & horticulture) 86.88 76.09 80.76 59.15 86.68 73.35 73.35

Livestock 13.12 23.91 19.24 40.85 13.32 26.65 26.65

Total agriculture (crops, Horti & livestock) 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Source: National conference on agriculture for Kharif Campaign, 2007
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horticulture, there is a need for mass production of quality

seed and planting material. With introduction of high yielding

varieties and improved input based production technologies

in vegetable cultivation, the productivity level is expected

to reach about 23 t/ha by 2030 (RCER, 2011). The success

of agriculture depends on availability of all the essential

inputs at the right time, in right quantities and at right place.

Quality seeds/planting materials need to be supplied to

farmers in adequate quantity on time. However, the actual

supply is far from the potential requirement of seeds,

creating avoidable ‘gap’. Late distribution of seeds normally

results in shifting the critical sowing dates, leading to

unpredictable yield levels. ‘Seed gap’ is linked to ‘yield gap’

both of which reflect on the quality and quantity of produce

harvested. The ‘fertilizer gap’ is yet another situation that

affects crop growth and yield (Rajagopal, 2012).

From the government nurseries total availability of plants

is likely to be 160 million in 5 years. New nurseries and

voluntary organizations strictly would only help in bridging

the gap between demand and supply, provided if they abide

by the nursery registration and certification act, and are

equipped with modern methods of plant propagation (Dutt,

2010). The projected demand for horticultural products by

2020-21 is targeted at 360 million tonnes from the 300

million tonnes expected in 2011-2012. In order to transform

these projections into realities, a system of ‘Health

Management of Seed and Planting Material in horticultural

crops in the country is critical (Ravishankar, 2010).

50" Nquugu" Fwg" vq" Rguvu" cpf" Fkugcug

Horticultural crops are adversely affected by a variety of

pests. These pests result in annual loss of over 36% (Hi-

Tech Horticulture in India, 2001). At least 175 different

viruses have been identified that infect and cause disease in

horticultural crops of India. Many plant virus diseases cause

significant losses in the production and quality of crops.

Most of the viruses in horticultural crops do not express

symptoms and the virus is often carried as a latent infection

leading to substantial yield reduction when exposed to

different environments. In India, viral diseases of plants

cause annual loss of about Rs. ten thousand millions (Reddy,

2010).

60" Rquv" Jctxguv" Nquugu

Horticultural crops are often highly perishable in nature,

restricting the ability of producers to store them to cope

with price fluctuations. Reducing post-harvest losses would

make diversification into vegetable production less risky

and more attractive. Post-harvest related quality losses also

reduce opportunities for export and export revenues. Study

conducted in India by ICRISAT has demonstrated that in

some samples the level of aflatoxins in chili can be as high

as 969 µg kg–1, which is a dramatically toxic concentration

given that the maximum tolerated level in food is 4 µg kg–1

in the European Union and 30 µg kg–1 in India (FAO, 2004).

In general, fruit and vegetable production activities are the

largest users of plant protection products per ha, since

some of these crops are more susceptible to pest and

climatological hazards. Horticultural production, particularly

in hot and wet tropical environments is severely constrained

by post-harvest losses of up to 15-25%, depending on the

crop and season. About 76% of fruits and vegetables are

consumed fresh, whereas 22% is lost or get wasted in the

marketing channel (Ghosh, 2012). Unfortunately, despite

being the second largest producer of fruits and vegetables,

India has a very limited integrated cold-chain infrastructure,

with only 5386 standalone cold storages having a total

capacity of 23.6 million tones; 80% of these are used only

for potatoes. Lack of adequate storage facilities causes heavy

losses to farmers with wastage in quality and quantity of

produce in general, and of fruits and vegetables in particular.

Post-harvest losses in vegetables from field to consumer

have been reported to be as high as 50% in developing

countries (Kader, 2003). Thus, the post-harvest losses in

fruits and vegetables affect both producers (by reducing

their share in the price paid by the consumer) and the

consumers (by reducing the availability for fruits and

vegetables and also through higher process paid because

of the increase in the transport cost etc).

70" Octmgv" Nkpmcig

One of the main reasons for low per capita availability is

the enormous losses of fruits and vegetables, which are

estimated to be 17 to 35% that occur at different stages of

handling, processing, storage, transport and distribution.

Domestic and international markets are changing rapidly,

partially fuelled by the spread of supermarkets. The

proliferation of supermarkets in developing countries creates

both challenges and opportunities for rural producers.

Supermarkets may contribute to a higher demand for

horticultural products and increase expectations for quality,

safety and presentation, while simultaneously excluding

small producers from participating in supermarket

procurements and contracts. Demand is expected to

increase especially in urban areas, which are considered to

be the most dynamic food markets in developing countries

due to increasing urban population and incomes

(Weatherspoon and Reardon, 2003). Generally, urban and

peri-urban agriculture plays an important role for household

food security (Weinberger and Lumpkin, 2007). The general

marketing system operating in the country in the ambit of

APMC Act, has developed a large number of imperfections

and it favours fragmented marketing channels and works
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against scale economy. As a result, farmers are not able to

get benefit of buoyancy in food demand in the country

(Chand, 2012).

80" Kphtcuvtwevwtg" cpf" Kpxguvogpv

Lack of infrastructure for the production of the non-cereals,

like good roads and cold storage chains etc affect

diversification in a peri-urban village (Ponnusamy et al.,

2005). Rich farmers in cooperation with the multinationals

and corporate sector can raise their profit by such diversion

of crops but small and marginal farmers, who have small

landholdings and that not too in the uplands suitable for

vegetables and fruit growing, cannot gain (Mishra, 2007).

So size of the farm proves to be a major consideration

while planning for diversifying crop sector. Based on the

poverty norm of 2009, minimum 0.8 ha agricultural land

area is needed to keep a farm family above poverty line if

this family lives only on agriculture income (Chand, 2012).

Prevailing soil conditions, flood depth levels, rainfall and

technology used for production, lack of well-developed

infrastructure have been identified as the non-market

constraints of diversification (Zohir, 1993). Horticultural

crops often require an intensive input regime and necessitate

large labour inputs for harvest and planting that cannot be

met with family labour alone (Weinberger and Genova,

2005). Horticultural crops also tend to be riskier than staple

crops, since the higher costs associated with production

impose a greater income risk. In addition, the profits of

horticultural crops tend to be more variable because they

have both more variable yields and prices. Some high-value

agricultural commodities also require significant

investments, including the use of specific inputs. For

example, fruit production typically means that the farmer

must plant trees and wait 3-5 years for them to begin

producing. Finally, the production and marketing of highly

perishable high-value commodities benefit from the

producing farm being located near markets and good

marketing infrastructure (Gulati and Torero, 2004).

90"Ucpkvct{"cpf"Rj{vq/ucpkvct{"Kuuwgu

The major constraints for smallholder participation in

international fruit and vegetable exports are related to

increasing attention that food quality and safety are receiving

in food trade, coupled with an expansion in the number of

non-tariff measures that developed countries apply to

agricultural products (Henson and Loader, 2001). Fruit and

vegetables belong to the class of food items most frequently

affected by sanitary and phytosanitary measures (Unnevehr,

2000). Traceability, phytosanitary, infrastructure, and

productivity issues will continue to be a barrier for

participation in the fruit and vegetable trade for most of the

developing world. Application of agricultural chemicals is

often poorly regulated and industrial pollutants are common

hazards in the soil, water, and air of developing countries.

In the future, the inability of developed countries to meet

increasing strict phyto-sanitary and traceability

requirements for food products will increasingly constrict

exports to developed countries. Because fruit and vegetables

are often traded and consumed in fresh form, biological

contamination and pesticide residue in them is a serious

issue. The Sanitary and Phytosanitary Agreement (SPS) of

the WTO defines that countries can pursue their own levels

of food safety standards but SPS issues are sometimes

used as a protectionist tool against imports since multilateral

trade agreements have reduced the ability to protect

domestic production with tariffs and quotas (Cerrex, 2003;

Henson and Loader, 2001) and SPS regulations may be the

most important barrier to international trade in fresh fruit

and vegetables.

Trade related barriers (TBT’s) also influence the practices

of diversification of agriculture. A significant reduction in

import duties, especially in the unilateral application of quotas

and the traditional non-tariff barriers, the technical

standards, inclusive of the sanitary and phyto-sanitary

measures and the stress on compliance of the procedures

to meet these standards is becoming increasingly important

yet an obstacle in the way of increased export growth for

the developing countries (Chengappa and Sudha, 2005).

:0"Fgenkpkpi"Rqnnkpcvqt"Fkxgtukv{"cpf"Fgitcfkpi"Geq/

u{uvgou

Millennium Ecosystem Assessment (MEA) in 2005 assessed

that out of the 24 ecosystem services, 15 are considered to

be seriously degraded. Climate change may potentially be

one of the most severe threats to pollinator biodiversity

(Kerr, 2001). Another type of loss of synchrony that can

occur due to global change and have consequences for

yield is in insect-pollinated crops, where alterations to the

annual temperature cycle can uncouple insect life cycles

with crop-flowering phenology (Memmott et al., 2007).

The replacement of natural plant communities by

monoculture cultivation is also factors since most

monoculture are not capable of sustaining pollinator

populations: wheat and corn do not provide nectar or pollen

needs for any bee species (Cane and Tepedino, 2001). The

broad-spectrum insecticides that are commonly used are

often as toxic to beneficial insects as they are to the target

species (Johanson and Mayer, 1990). Anthropogenic

activities such as habitat loss, habitat fragmentation, land-

use intensification and use of agrochemicals have adverse

effects on pollinator diversity (Tylianakis et al., 2005;

Biesmeijer et al., 2006), placing crop pollination services

at risk (Steffan-Dewenter et al., 2005; Tscharntke et al.,

2005). Changing climates may cause changes in the time
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of growth, flowering and maturation of crops, with

consequent impacts on crop-associated biodiversity,

particularly pollinators. Key biological events such as insect

emergence and date of onset of flowering need to occur in

synchrony for successful pollination interactions. Effective

crop pollination is heavily dependent on biological timing,

of both the crop and its pollinators are likely to be affected

by climate change. The honeybee (Apis mellifera) is the

principal species used for crop pollination worldwide (Free,

1993). Non-Apis bees, also known as pollen bees (will be),

are also valuable for crop pollination (Losey and Vayghan,

2006). Both the abundance and diversity of wild bee

communities are associated with increased crop pollination

(Kremen et al., 2004). Because honeybees are the principal

pollinator used in food production around the world and

also have declined globally in recent decades (Kevan 2001;

USDA, 2006). Crop pollination shortages are becoming

increasingly common that behavioural interactions between

wild and honey bees increase the pollination efficiency of

honey bees on hybrid sunflower up to 5-fold, effectively

doubling honey bee pollination services on the average field

(Greenleaf and Kremen, 2006). Pollinators become rare or

even extinct due to chemical pollution (Ghosh, 2012b).

Urbanization, deforestation, climate change, non-native

invasive species, unsustainable agricultural practices and

over-fishing, among other factors, are modifying the

structure of ecosystems and disrupting their proper

functioning (Risk governance of pollinator services, 2009).

Many crops, through the selective breeding and replication

practices of humans, lose their genetic diversity over time.

Exposure to pollinators may be one means of introducing a

selective influence to maintain genetic diversity. Studies on

bottle-gourd in Kenya have shown how important a diverse

pollinator community is to maintaining the extraordinarily

diverse forms of gourds (Morimoto et al., 2004).

;0"Nqy"Ngxgn"qh"Hcto"Ogejcpk|cvkqp

Farm mechanization level mainly depends upon the size of

operational holding, land topography, cropping pattern,

credit availability and nearness to market which in term

control the cropping intensity and productivity of the region.

Large variations in farm power availability vary from 0.6

KW/ha in Odisha to 3.5 KW/ha in Punjab. It is also known

that the farm operations such as weeding, irrigation,

harvesting and threshing need to be carried out in the timely

manner to avoid losses due to shattering, quality and

deterioration resulting in improved income from the sale of

produce. In India, improved agricultural tools and equipment

are estimated to contribute to food and agricultural

production by saving in seeds (15-20%), fertilizers (15-

20%), time (20-30%), and labour (20-30%); and also by

increase in cropping intensity (5-20%), and productivity

(10-15%) (Pandey, 2011). The potential available in the

area of mechanization is clearly evident from the fact that

India’s level of mechanization today stands at a mere 30%,

compared to 38% in China, 75% in Brazil and Argentina,

and 95% in Western Europe and the United States. The

scope for increasing mechanization exists today across the

entire agricultural value chain from tillage, seeding and

planting, to crop protection, harvesting and trash

management. While mechanization would augment the

agricultural productivity by 10-15%, post harvest

management could add another 5-10% by reducing losses

(Mal, 2011).
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The scope of the agro-processing industry encompasses

all operations from the stage of harvest till the material

reaches the end users in the desired processed form,

packaging, quantity, quality and price. Agro-processing is

now regarded as the sunrise sector of the Indian economy

in view of its large potential for growth and likely socio

economic impact specifically on employment and income

generation. In developed countries, up to 14% of the total

work force is engaged in agro-processing sector directly

or indirectly. However, in India, only about 3% of the work

force finds employment in this sector revealing its

underdeveloped state and vast untapped potential for

employment (Kachru, http://agricoop.nic.in/Farm%20

Mech.%20PDF/05024-06.pdf).

In spite of the vast natural resources and abundant

agricultural produce, India ranks below 10th in the export

of food products. Conservative estimates put processing

levels in the fruits and vegetables sector at 2%, meat and

poultry at 2%, milk by way of modern dairies at 14%, fish

at 4% and bulk meat de-boning to the tune of 21%.

Currently, the food processing sector, though in the nascent

stage, constitutes 14% of manufacturing GDP amounting

to products value of Rs. 2,80,00,000 million. It employs

13 million people and is supposed to increase at an annual

rate of 7% (Sathyanarayanan, 2011). Recently, the

processing industry has started growing rapidly, aiming to

process 7–8% of horticultural commodities. The estimated

market potential of processed food in 2015 is reported to

be 11 times in fruits and vegetables, compared to the figures

for 2003–04, and 4.5 times in spices (Ghosh, 2012).

Nqy"ngxgn"qh"xcnwg"cffkvkqp< Value addition in agriculture

is a process of increasing the economic value and consumer

appeal of an agricultural commodity. It is basically an

alternative production and marketing strategy (Chengappa,

2013). In India, only around 8% of the country’s total

agriculture produce undergoes value addition. The highest

value addition is seen in milk (35%) followed by marine
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(26%), buffalo meat (20%), poultry (6%) and fruits and

vegetables (2.2%). The level of value addition is higher in

developed countries for the same products; milk (60-70%),

fruits and vegetables (65%), buffalo meat, marine and

poultry (65-70%). The low value addition is attributed to

the non-availability of processable varieties of raw materials,

seasonal nature of production, lack of adequate post-harvest

infrastructure such as processing, cold chain, transportation

and proper storage facilities. By 2015, government has a

vision to increase the level of processing from 8 to 20%,

value addition from 20 to 35% and share in global food

trade from 1.5% to 3% (Chengappa, 2013).
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For smooth farm operations simple machineries are needed

but not in adequate supply. The drudgery of farm labour,

especially women in the villages is still a pathetic sight. So,

‘farm machinery gap’ is yet another feature that has impact

on overall production potential (Rajagopal, 2012).

The continuous apathy of the ruling Government can also

be evidenced in the way the new ‘Seed Bill’ that was drafted

in 2004, replacing the old Seeds Act of 1966. The Bill

stipulated compulsory registration of all seeds to be used

by any farmer. It even stated “No seed of any kind or

variety shall for the purpose of sowing or planting by any

person be sold unless such seeds are registered”. By

proposing such a Bill, it takes away the traditional rights of

the farmers to save, sell or exchange seeds in an informal

market system. The Bill actually contradicts the very spirit

of plant varieties protection and farmers’ rights (PVPFR)

Act, 2001: the PVPFR is aimed to protect against being

scavenged by “farmer sector breeders”. One is voluntary

registration to save farmers varieties but which did not

make it mandatory that such varieties, if sold in the market,

has to go through a rigorous process of registration. The

other is compulsory (Ghosh, 2012b).
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Climate change is all about temperature increase, change in

precipitation pattern and more recurrence of extreme events.

Eastern regions are predicted to be most impacted by

increased temperatures and decreased radiation, resulting

in relatively fewer grains and shorter grain filling durations.

Majority of farmers in India are small and marginal thus

having less capacity to cope with climate change impacts

on agriculture. Some of the area’s most vulnerable to climate

change are the coastlines of tropical countries such as India.

The river deltas are already facing the burden of climatic

change and these adverse impacts are expected to increase

in the coming century. For example, negative effects are

already visible in the Sunderbans, the wetlands at the mouth

of the Ganga and Brahmaputra river systems. The

Sunderbans wetlands harbour one of the most globally

important wildlife habitats, the largest mangrove forest.

The Sunderbans wetlands have long been highly susceptible

to seasonal ocean currents, tides, waves, winds, and

cyclonic storm surges that cause rapid soil erosion on the

one hand and salt deposition on the other. This leads to a

constantly changing local ecology. Thus, the climatic

uncertainty and high anthropogenic pressure resulting from

climate change is exacerbating the already high pressures

on this region (Ranuzzi and Srivastava, 2012).

In case of increasing temperature as predicted, in

vegetables, seed germination will probably be improved for

most vegetables, as will vegetative growth in regions where

mean daily temperatures during the growing season remain

under 250C, assuming adequate water is available.

Reproductive growth is extremely vulnerable to periods of

heat stress in many important vegetable fruiting crops, such

as tomato, pepper, bean and sweet corn, and yield reductions

will probably occur unless production is shifted to cooler

portions of the year or to cooler production regions. The

crops with a high harvest index, high sink demand,

indeterminate growth and long growth seasons are

considered most likely to respond positively to the

combination of higher CO
2
 and temperature. In many crops,

high temperatures may decrease quality parameters, such

as size, soluble solids and tenderness. For fresh market

vegetable producers, even minor quality flows can make

their crops completely un-saleable in some markets.

Reduced or more irregular precipitation will also decrease

vegetable yields and quality, although soluble solids and

specific weight may increase in some crops. Leafy greens

and most cole crops are generally considered to be cool

season crops, so heat stress during the growing season

would be detrimental to these species. Perennial crops also

require an overwinter cool period. Thus, planting dates,

production areas and cultivars may need to be adjusted if

temperatures change (Peet and Wolfe, 2000).

PROSPECTS OF HVA CROP

DIVERSIFICATION AND EMPLOYMENT

OPPORTUNITIES IN EASTERN REGION

Eastern region characterized as ‘low-yielding and slow-

growth’ areas needs introduction of improved technologies

or diversification towards such commodities as could tap

the potential of available resources such as labour and water

(Joshi, 2005). The demand for these commodities will grow

at a much faster rate than for cereals and/or food grains

under the existing and high growth scenario. The per capita

demand likely to increase by 43% for vegetables and 45%

for fruits while, the per capita demand for food grains is
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projected to fall by about 2.5%. Considering the growth in

population also, the increase in demand for various

commodities under the existing income growth scenario is

projected for food grains (28%), vegetables (90%) and

fruits (92%) (Kumar et al., 2003). Besides, the rise in the

consumption of high-value commodities will contribute

significantly to agricultural GDP.

Increasing horticultural production depends on increasing

demand (locally or internationally), but it will also depend

on a series of external factors, such as the availability of

market infrastructure and roads, the availability of financing

mechanisms, or land use policies (especially in urban or

peri-urban areas). If these circumstances are favourable

and horticultural production increases, this can lead to

increased employment opportunities and rising wage levels.

Both can be induced either because of increasing labour

demand at the farm level, at the level of input providing

industries, or at the level of processing and post-harvest

industries. Again, the development of secondary industries

will be affected by external factors, such as the availability

of suitable technologies. The development of horticultural

prices as well as the generation of employment and changes

in wage level will all have effects on poverty outcomes.

Technologies for safe and eco-friendly fruit and vegetable

production as well as capacity building should therefore

gain particular attention for training to enable small farmers

to participate in the production for international markets.

Improving market information systems for horticultural

crops and facilitating farmers’ access to credit are essential

components of a strategy that seeks to develop horticultural

systems. Since horticulture provides higher return per unit

of land and generates higher employment, development

of horticulture also helps in alleviating the economic

conditions of people below the poverty line whose number

is large in the Eastern region. An important trend observed

in the country is that horticulture development has

gradually moved out of its rural confines, resulting in

adoption of improved technologies and greater

commercialization. But in the Eastern region traditional

practices continue to result in low productivity. The gap

between actual yield and potential yield is comparatively

high in the region.

CONCLUSION

Eastern region is endowed with natural resources, however,

its potential could not be harnessed in terms of improving

agricultural productivity, poverty alleviation and livelihood

improvement. There is a large gap between potential and

productivity of major crops, horticulture, fisheries etc. The

region has about 69% marginal farmers. Small and

fragmented landholdings limit, by and large, the adoption

of latest farming practices. Crop diversification is a strategy

for ensuring food and nutritional security, alleviation of

poverty, natural resource management for sustainable

agricultural development and proper agricultural planning

for different regions with varied resource bases.

Diversification deficiency is as one of the main six deficits

in Indian agriculture (Dev and Sharma, 2010). The lives of

smallholding families can be improved by higher per acre

productivity, and horizontal and vertical diversification. New

opportunities that would benefit crop diversification are

technological breakthroughs, changes in demand pattern,

changes in government policy, development of irrigation

and other infrastructure, development of new trade

arrangements, and others. Ministry of Agriculture (GOI)

Horticulture has recognized horticulture as an indispensable

part of agriculture, offering a wide range of choices to the

farmers for crop diversification and much needed nutrition

to the people. It also provides ample opportunities for

sustaining a large number of agro-industries which generate

substantial employment opportunities. Changing dietary

habits of the Indian population with an improved standard

of living has increased the demand for horticultural products

(DAC, 2012). Diversification has emerged as an important

source of growth in Indian agriculture in the past two

decades. This can be attributed to the rapid growth in

demand for high-value food com-modities like fruits and

vegetables that increased at an annual rate of 4.5% in the

1990s, compared to 3.0% in the 1980s (in the 2000s, it

decelerated to 2.5% (FAOSTAT) (Das Gupta and Ferroni,

2013). With respect to Geographical-agro-socio-ecological

and economical aspects and constraints analysis in eastern

India in case of agricultural situation and diversification

following conclusions are drawn from the review.

• The eastern region is characterized as, home of the

poorest, food and nutritional insecure population with

complex and diverse socio-economic conditions,

poor irrigation and infrastructural facilities, slow

adoption of technologies with low level of farm

mechanization, majority of small and marginal

farmers and small land holdings, but with very rich

in mineral and natural resources including

biodiversity.

• Eastern India having diverse and complex agro-

ecological conditions is lagging behind in comparison

to other parts of the country. So much so, socio-

economic conditions, poor adoption of technologies,

poor infrastructural facilities further aggravate the

problems of labour migration. Furthermore, the

problems of food and nutritional insecurity are very

much prevalent in the reason and responsible for

“Hidden hunger” which is chronic. Having great

potential to grow virtually all kinds of fruits,

vegetables and ornamental crops.
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• Out of the total rain-fed rice area of the country

72% area is situated in Eastern India. Rain-fed eco-

system is handicapped with varied natural, socio-

economic, organizational and technological

constraints resulting in low productivity. Out of 44

million ha of rice in India, eastern region occupy

27.0 million ha. In the eastern region about 12 million

ha of cultivated lands with pH value less than 5.5 are

critically degraded with very poor physical, chemical

and biological characteristics. Sluggish growth of

the agriculture sector in the Eastern region is mainly

due to low irrigation coverage, erratic climate with

deviations in rainfall of 20% or more every third year

and most strikingly, a very high degree of dependence

on a single crop i.e. rice.

• The timely availability of quality planting material in

case of fruit and vegetatively propagated crops and

quality seed of adapted varieties/hybrid in case of

vegetable and flowering crops at affordable price is

crucial and critical input factor around which the

performance of other input factors (irrigation, insect

pest control etc.) depends heavily.

• As the process of urbanization is taking place in India

due to increase in income, in the same way the

diversification of diet is also increasing and the

demand of fruits and vegetables is increasing,

indicating enormous potential to bring more area under

these high value agricultural crops in order to meet

the demand and for export earnings.

• Investment is needed to be made for post harvest

management (PHM), cold storage facilities preferably

in public private partnership (PPP), upgrading and/

or creation of marketing facilities, process for grading

and packaging vis-à-vis up-linking and updating of

marketing information in order to increase export

potential.
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